Emphysematous cystitis is a relatively rare infection characterized by the accumulation of air within the urinary bladder wall and bladder lumen. Diabetes mellitus and neurogenic bladder are the major risk factors of emphysematous cystitis. The clinical presentation varies from asymptomatic to fatal disease state. Computed tomography is the best diagnostic imaging modality. Here, we present a case of an 81-year-old woman with poorly controlled type II diabetes mellitus who had acute lower abdominal pain after a percutaneous transluminal coronary angioplasty which demonstrated emphysematous cystitis caused by Escherichia coli that resolved with antibiotic treatment.
Introduction
Emphysematous cystitis (EC) is a serious form of lower urinary tract infection.It is characterized by accumulation of air within bladder wall, and lumen. Classically it is seen in diabetic elderly women. Its clinical picture can change from asymptomatic cases to fatal conditions. Its rapid diagnosis, and treatment is very important to prevent vesical necrosis, emphysematous piyelonephritis, and urosepsis. This case report is about an emphysematous cystitis patient with related acute lower abdominal pain who was diagnosed, and treated at an early stage.
Case presentation
An 81-year-old female patient consulted to a cardiology clinic with gradually worsening shortness of breath for the previous 2 days. Her medical history revealed heart failure, hypertension, with poorly controlled type 2 diabetes mellitus complicated with diabetic retinopathy existing for 16 years. She had not any complaints of urination or neurogenic bladder. Her body mass index was 25.8 kg/m 2 . The patient was hospitalized in intensive care unit because of pulmonary edema. When the heart failure of the patient returned to a compensated state, following furosemide+perlinguanide, and dobutamine treatment, coronary artery angiograms of the patient were obtained using percutaneous route. Eight hours after the procedure, arterial sheath was removed. A few hours later, the patient complained of severe cramps on the pelvic region. Physical examination revealed pelvic distension, and severe tenderness on the pelvic region. Any symptom of peritoneal irritation was not found, and bowel movements were unremarkable. Her body temperature was 36.7 o C. Her laboratory test results were as follows:WBC, 10.500/mm 3 (4.500-11.000/ mm 3 ), C-reactive protein 7.1 mg/L (0.0-5.0 mg/L), glucose, 210 mg/dL (80-110 mg/dL), HbA1c 8.4% (4-6%), and serum creatinine level 1.6 mg/dL (0.5-1.2 mg/dL). Numerous white (WBCs), and red blood (RBCs) cells were detected in urinalysis. Initial diagnosis of retroperitoneal-pelvic bleeding or infection necessitated non-contrasted abdominopelvic computed tomographic (CT) examinations. On CT images, diffuse thickening of the bladder wall, intramural, and luminal air were observed which were compatible with emphysematous cystitis (Figure 1) . Besides, hiatal, and umbilical hernias, and following angiographic procedure retention of the contrast material were observed within the bladder. Following blood, and urine cultures, urethral catheterization was performed, and a broad-spectrum antibiotic (ciprofloxacine, 400 mg IV bid), and an antifungal agent (triflucane, 200 mg od) were initiated. Drug dosages were calculated based on glomerular filtration rates. Foulsmelling, and brown-colored urine, and air were observed in the drainage fluid of the bladder. Blood sugar was regulated with insulin. Two days later, clinical condition of the patient improved rapidly, her urine cleared, and laboratory test results gradually returned to normal. Escherichia coli (10 6 CFU E. coli) susceptible to ciprofloxacine grew on urine culture media. Any bacterial growth was not detected on blood culture media. Triflucane therapy was stopped according to the culture results obtained. The patient received intravenous doses of antibiotherapy for a total of 5 days. Then, drainage catheter was withdrawn, a 14-day-oral ciprofloxacine (500 mg bid), and antidiabetic therapy were arranged before discharge of the patient. At the first month control visit, the patient was asymptomatic, and her laboratory test results were within normal limits.
Discussion
Emphysematous cystitis is a rarely seen infection of bladder caused by gas-forming bacteria. It was firstly described in 1671, when a patient complained of passage of gas from his urethra. Near the end of 1800s, for the first time, Eisenlohr detected intramural gas at autopsy. [1] In the year 1961, this condition was defined as "emphysematous cystitis' by Bailey. [2] Up to now more than 200 cases of EC have been cited. EC is generally seen in elderly women with diabetes mellitus. Recently, Toyota et al. [3] evaluated 152 cases cited in the literature, and indicated that 63.4% of the cases were of female gender with a mean age of 69 years. Besides, diabetes mellitus (type I, 42.4%, and type II 57.6%) were detected in 66.7% of the cases. The effects of diabetes mellitus on urinary system include diabetic nephropathy, renal papillary necrosis, impairment of renal perfusion, and neuropathic bladder dysfunction. Together with these factors, glucosuria, and leucocytic dysfunction, and patients with diabetes mellitus are more prone to develop lower urinary tract infections. Besides, in these patients, complicated urinary system infections (renal, and perirenal abscess, fungal infections, xanthogranulomatous pyelonephritis, and infections caused by gas-producing microorganisms) are more frequently seen. [4] Kuo et al. [5] indicated that women are more prone to EC because of their increased predisposition to urinary tract infections.
The mechanism of gas formation in emphysematous cystitis has not been fully elucidated. The accepted mechanism is about accumulation of hydrogen, and carbon dioxide as a result of fermentation produced by infective organisms within tissues. In patients with diabetes mellitus, increased amounts of glucose in urine, and within tissues, and in non-diabetic patients albumin, and lactose have been thought to be the building blocks of gas production. [6] Accumulation of gas as a result of fermentation increases local pressure within tissue, decreases tissue perfusion, and it might lead to tissue infarction at this level. Since infarcted tissue is a better culture media for gas-producing pathogens which also prevents gas transport, it results in the development of a worse vicious circle. Main risk factors for emphysematous cystitis consist of diabetes mellitus, urinary tract abnormalities, urinary stasis, and immune suppression. Besides, neurogenic bladder, bladder fistula, urethral catheterization, and recurrent urinary tract infections are also included among predisposing factors. In our case, EC developed following coronary angiography. However, any correlation between EC, and angiographic procedures has not been encountered in the literature.
Emphysematous cystitis has nonspecific clinical symptoms, Clinical condition may vary between asymptomatic disease or minor complaints of urinary tract infection to septic shock or peritonitis. Thomas et al . [7] reported that 7% of the cases cited in the literature were asymptomatic, and detected incidentally during abdominal imaging procedures. Kuo et al . [5] indicated absence of any correlation between clinical symptoms, and severity of the inflammation Pain is the most frequently observed (80%) symptom in emphysematous cytitis. In nearly 53% of the cases with urinary tract infections, classical symptoms can be observed. On physical examination mostly (65.6%) abdominal tenderness is detected. While, peritoneal signs are seen only in 6.2% of the cases. Leukocyturia, and hematuria are observed in 87,5, and 82.3% of the cases, respectively. [8] In the diagnosis of emphysematous cytitis, a serious clinical symptom suggestive of the disease could not be found. The diagnosis is made radiographically. Direct radiography is a relatively sensitive diagnostic method. Since, radiographic signs can be confused with rectal gas, emphysematous vaginitis, pneumatosis intestinalis, and gas gangrene of uterus, this modality has a relatively lower specificity. Grupper et al. [8] reported that only 11.3% of their EC cases could be diagnosed correctly using radiographic means. The most reliable diagnostic imaaging modality is CT. [9] CT clearly reveals severity, and extent of the disease (presence of an associated ascending infection). It ensures discrimination among urinary pathologies communicating with the outer environment, and hence air (urointestinal fistula, tissue infarct associated with necrosis, trauma, and instrumentation) In addition, it demonstrates enterovesical fistula which might develop in association with EC. In their case series Grupper et al. [8] reported gas formation within the bladder wall, and its lumen in 94.4, and 3.7% of their cases, respectively. In our case gas formation was observed both within the bladder wall, and vesical lumen. Because of difficulties encountered in the evaluation of ultrasonographic, and magnetic resonance images, these imaging modalities have relatively lower degrees of sensitivity. However cystoscopy is not adequate as a single diagnostic modality for EC. However it can evaluate the presence of bladder outlet obstruction. On histopathological examination, induration, and gas filled vesicles are observed within the vesical wall. On microscopic examination especially on the bladder mucosa, gas filled vesicles, and surrounding fibrocytes, and multinuclear giant cells are seen.
Many gas-forming microorganisms can cause EC. The most frequently isolated microorganisms in urine cultures in decreasing order of frequency have been E. coli (57.1%), klebsiellae (21.8%), and enterococci (6.8%). [3] In our urine culture E. coli was detected.
Treatment of the emphysematous cystitis is dependent on the severity of the disease. Generally treatment consists of administration of broad-spectrum antibiotics, bladder drainage, and correction of the underlying predisposing disease. In addition, because of its unfavourable contribution to gas production, glycemic control is extremely important. As is in our case, antibiotherapy should be admin,stered through an intravenous route. However, Thomas et al. proved that 9% of the cases reported in the literature had been treated only with oral antibiotics. [7] In most of the cases, treatment is initiated with broad-spectrum antibiotics. Based on the pathogenic agent isolated from culture, more specific antibiotic(s) can be used instead. A consensus has not been reached about the duration of the treatment. Grupper et al. [8] reported average duration of treatment, and hospitalization as 10, and 7 days, respectively. In serious cases or those refractory to conservative treatment, surgical treatment (partial cystectomy, cystectomy, and surgical debridement) is required Thomas et al. [7] reported that they had treated 90% of their 135 cases with medical therapy, and the remainder (10%) of their patients had required surgical intervention. While, 15% the EC cases in Grupper et al. [8] series required laparotomy.
Generally emphysematous cystitis has a benign course. However in 19% of their cases complications might develop. In their series, Grupper et al. [8] detected higher complication rates in cases with diabetes mellitus, immune suppression or urinary system pathology relative to those without. Besides, they published higher mortality rate (9.4%) for their AC series. However, Thomas et al. [7] reported mortality rates of 7, and 14% in cases confined only to bladder, and in patients with associated emphysematous infection on another extravesical location of the urinary system, respectively. Therefore presence of an emphysematous infection on other site of the urinary system is accepted as an important prognostic factor for EC.
In conclusion, clinicians should kept this clinical entity in mind in the differential diagnosis of acute lower abdominal pain in especially high-risk patients. Early diagnosis, and treatment of EC are very important issues, since it progresses rapidly leading to bladder necrosis, emphysematous pyelitis, urosepsis, and finally death. Treatment generally consists of administration of broad-spectrum antibiotics, adequate urine drainage, and glycemic control. EC usually has an excellent prognosis. 
